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a b s t r a c t
The forced swim test (FST) is a pre-clinical test to short and long term treatment with antidepressant
drugs (ADT),which requires between-subject designs. Herein amodiﬁedprotocol of the FSTusingwithin-
subject design (repeated rat-FST)was evaluated.MaleWistar ratswere submitted to 15min of swimming
(Day 1: pretest) followed by three subsequent 5min-swimming tests one week apart (Day 2: test, Day
7: retest 1, Day 14: retest 2). To determine the temporal and factorial characteristics of the variables
scored in the repeated rat-FST, the protocol was carried out in untreated animals (E1). To validate the
method, daily injections of Fluoxetine (FLX, 2.5mg/kg, i.p.) or saline were given over a 2-week period
(E2). Tests and retests have been videotaped for further register of the latency, frequency and duration of
behaviors. Over retesting the latency to immobility decreased whereas duration of immobility tended tothological analysis increase. Factorial analysis revealed that the test, the retest 1 aswell as the retest 2 have variables suitable
to detection of antidepressant-like effects of ADT. Compared to saline, FLX chronically administrated
reduced duration of immobility whereas increased duration of swimming in retest 2. The data suggest
that repeated rat-FSTdetected thegradual increase in theefﬁcacyof lowdosesof FLXover time. Therefore,
repeated rat-FST seemed suitable to detect short and long term effects of selective serotonin reuptake
inhibitors, or other ADT, thus reducing the number of animals used in the screenings of this type of
compounds.
. Introduction
The rat forced swimming test (FST) is a behavioral test employed
or screening drugs with potential antidepressant activity (Porsolt
t al., 1977, 1978; Borsini et al., 1989; Detke et al., 1997; Dal-
otto et al., 2000; Kitamura et al., 2004). It is quick to run, reliable
cross laboratories, sensitive, and relatively selective for antide-
ressant drugs (Cryan et al., 2005b). The original protocol of rat FST
Porsolt et al., 1977, 1978) consisted of twice placing the animal
nto a tank ﬁlled with water in a 24-h interval (a previous 15-min
wimming session, or pretest, and a subsequent 5-min swimming
ession, or test). In the test, after 2min of vigorous struggle the ani-
als adopted a typical posture of immobility (ﬂoating in the water
aking only the movements necessary to keep the head above the
ater) alternated with swimming movements (Porsolt et al., 1977;
ino-de-Oliveira et al., 2005). During the test, the animals exposed
o the pretest presented shorter latency to immobility and longer
ime spent in this posture thannaive rats (Porsolt et al., 1977, 1978).
∗ Corresponding author. Tel.: +55 48 3721 9444; fax: +55 48 3721 9672.
E-mail address: cilene@ccb.ufsc.br (C. Lino-de-Oliveira).
165-0270/© 2010 Elsevier B.V. Open access under the Elsevier OA license.
oi:10.1016/j.jneumeth.2010.12.015© 2010 Elsevier B.V. Open access under the Elsevier OA license.
The behavioral withdrawal observed in the test, induced by the
previous exposure to an inescapable stress (the pretest), has been
interpreted as a state of “behavioral despair”, which is attenuated
by antidepressant drugs (Porsolt et al., 1977, 1978; Borsini et al.,
1989; Detke et al., 1997).
In the original protocol (Porsolt et al., 1977), subacute treat-
ment with antidepressants (23.5, 5.0, and 1.0h before the test) has
been appointed the most successful drug administration schedule
for rat-FST. However, this regimen needed high doses of the tri-
cyclic antidepressants to reduce the scores of immobility (Porsolt
et al., 1978; Dal-Zotto et al., 2000; Kitamura et al., 2004) and
did not recognize the effects of the serotonin reuptake inhibitors
(SSRI, considered as “false negative” results) (Porsolt et al., 1978).
These problems have been overcome by modiﬁcations proposed
by Lucki and collaborators, which have increased the predictive
and face validity of rat-FST (Detke et al., 1997; Lucki, 1997; Cryan
et al., 2005a). The modiﬁed rat-FST made possible to detect the
effects of subacute treatment with SSRI by scoring immobility and
active behaviors in 5-s intervals during the test session (Detke
et al., 1995). Additionally, this method provided a test capable
of discriminating between the SSRI and noradrenalin reuptake
inhibitors (SNRI, Detke et al., 1995). Moreover, when chronic treat-
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ﬁFig. 1. The experimenta
ent was performed the modiﬁed FST could detect the effects of
hose lowdoses of SSRI or SNRI that lacked in the subacute schedule
Detke et al., 1997). These data suggest that distinct neurobiological
echanisms underlie the behavioral effects of subacute or chronic
reatment with antidepressants in the FST. A large range of time-
ependent effects has been attributed to antidepressant drugs and
he comparison between short and long term treatment with these
rugs has been often found in the literature (Detke et al., 1997;
uncan et al., 1998; Cryan et al., 2005a). The protocols standardized
o far usually allow the investigationof acute, subacute (short term)
nd chronic (long term) treatments in three independent experi-
ental groups runningwith the respective controls. As a result, the
etween-subject design to evaluate different effects of drugs over
ime required large number of animals.
Dal-Zotto et al. (2000) reported that “repeated experienceswith
orced swimming reduced struggling and increased immobility as
ompared with stress-naive rats”. Similar results have been found
n Gutierrez-Garcia and Contreras (2009). Increased immobility in
at-FST may be interpreted as increased behavioral despair that
ould facilitate the detection of antidepressant treatment. Indeed,
utierrez-Garcia and Contreras (2009) have observed that a low
ose of imipramine (5mg/kg) reduced immobility in rat FST when
he animals have been previously exposed to 5min of forced swim-
ingat oneand threeweeksbefore. Based in this previous evidence
Dal-Zotto et al., 2000; Gutierrez-Garcia and Contreras, 2009), the
resent work described a modiﬁed protocol of rat-FST based in
ithin-subject design (repeated rat-FST). All rats experienced the
retest followed by three short and one-week apart re-exposures
o the FST. Although pretest has not been an essential procedure
or the detection of the behavioral effects of antidepressants after
hronic treatment (Detke et al., 1997;Vazquez-Palacios et al., 2004;
ryanetal., 2005a), it hasbeendescribedas important for thedetec-
ion of their acute effects (Borsini et al., 1989) for that reason it has
een applied in the present protocol. In order to determine the fac-
orial characteristics of the variables scored in the repeated rat-FST
he protocol was carried out ﬁrst in a large group of untreated ani-
als. To determine the time course of the behavioral categories
ver the time of every exposure of FST a minute-by-minute evalu-
tionhas been carried out. After the factorial and temporal analysis,
he repeated rat-FST has been employed to evaluate the short and
ong-term effects of a low dose of Fluoxetine (FLX) in a single group
f experimental rats along with a single group of control rats.
. Material and methods.1. Animals
Male, 3-month-old Wistar weighing 250–300g were housed,
ve-per-cage, under standard conditionsof temperature (23±1 ◦C)ule of repeated rat-FST.
on a 12 h–12h light–dark schedule (lights on at 06:00h), with
ad libitum access to food and water in the animal house of Uni-
versidade do Vale do Itajaí (Univali). The animals were allowed
at least 1 week to acclimatize themselves to the housing condi-
tions before the beginning of the experiments. The experimental
procedures used in this study were previously approved by the
Ethics Committee for Animal Experimentation of the university
Univali.
2.2. Drugs
Intraperitoneal injections of ﬂuoxetine (FLX group, 2.5mg/kg,
Sigma–Aldrich Inc., St Louis, USA) (Cryan et al., 2005a) or vehicle
(VEH group, sterile isotonic saline, 1ml/kg) were administered to
the rats according to the experimental design. The dose of FLX pro-
duced anti-immobility effect in rat FST following administration for
14 days (Cryan et al., 2005a).
2.3. Experimental design
For Experiment 1 (E1) rats (n=30) were submitted to 15min
of FST on Day 1 (pretest), and 5min on Days 2 (test), 7 (retest 1)
and 14 (retest 2). A rule of the thumb for Multivariate Analyses, as
performed in E1, indicate that at least 3 cases are required for every
variable added to the analysis (Espejo, 1997; Lino-de-Oliveira et al.,
2005). An additional batch of ratswas studied in Experiment 2 (E2).
In E2 rats received one injection (acute treatment) of VEH (n=10)
or FLX (n=10) 1h before the test (Day 2). Afterwards, animals of
the VEH group or the FLX group received a daily injection of VEH
(1ml/kg) or FLX (2.5mg/kg), respectively, until retest 1 (Day 7) and
retest 2 (Day 14). On Days 7 and 14 the injections were performed
1h before retests 1 and 2. The experimental schedule is presented
in Fig. 1.
2.4. Forced swimming procedures
The repeated FST consisted of individually placing the rats into
cylindrical tank (transparent acrylic, 60 cm height×20 cm diame-
ter) containing clean water at 25 ◦C (25 cm deep) on four different
occasions (pretest, test, retest 1, and retest 2). These conditions
of the test have been already described (Detke et al., 1995; Lino-
de-Oliveira et al., 2005). After each session rats were taken out
of the water and allowed to dry under a lamp (40W, 10min)
before being returned to their home cages. The experimental room
was illuminated by indirect red light (15W). The FST took place
after 6:00 p.m. The test, retest 1, and retest 2 were videotaped
using an infrared video camera (Philco, model PVC-4H10, Man-
aus, Brazil) positioned 70 cm lateral to the transparent tank, to
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Table 1
Overall latency, frequency and duration of behaviors recorded during test, retest 1,
and retest 2 of repeated rat-FST.
Latency (s) Frequency Time (s)
Immobility
Test 34 ± 9 7±0.5 178±12
Retest 1 9 ± 4a,* 6±1 230±12*
Retest 2 8 ± 2.5a,* 7±0.5 185±14
Swimming
Test 68 ± 9a 4.5±1 28±5
Retest 1 127 ± 25a 2.6±0.6 23±5
Retest 2 105 ± 20a,b 4±1 40±8
Climbing
Test 18 ± 8a 3±0.5 67±8
Retest 1 37 ± 14a 2.6±0.4 30±6*
Retest 2 54 ± 19a,b 4±0.5b 51±9
Diving
Test 254 ± 20a,b 0.3±0.2a,b 0.3±0.2a,b
Retest 1 298 ± 2a,b 0 0
Retest 2 300 ± 0a,b 0 0
Headshakes
Test 169 ± 22a,b 13±4a,b –
Retest 1 159 ± 22a 10±3.5a,b –
Retest 2 199 ± 21a 13±3b –
Values± S.E.M., number of cases =24, in 5min of the test, or retest 1, or retest 2.
a02 T.J. Mezadri et al. / Journal of Neu
nable subsequent evaluation of latency (time elapsed between
lacing the animal in the tank and the ﬁrst bout of each behav-
or observed), frequency (number of bouts in a 5-min period), and
uration (summary of the time spent in all bouts of swimming,
limbing, diving, and immobility in a 5-min period). Immobility
as deﬁned as the lack of motion of the whole body consisting
nly of the small movements necessary to keep the animal’s head
bove the water. Swimming was registered when large forepaw
ovementsdisplaced thebodyaround the cylinder,more thannec-
ssary to merely keep the head above the water, were performed.
limbing was recorded when vigorous movements with forepaws
n and out of the water, usually directed against the wall of the
ank, were observed. Diving was registered when the whole body
f the animal, including the head, was submersed. Additionally,
eadshakes were observed, but only their frequency was recorded.
n order to determine the behavioral distribution over the test and
etests, all behavioral counts of FST were also registered minute-
y-minute. The behavioral categories were considered distinct, i.e.
eparated in time,when theboutswereat least 2 s apart. Thebehav-
oral analyses were performed by an experimenter blind to the
reatment.
.5. Statistical analysis
.5.1. Principal components analysis
Principal components analysis was performed as described by
spejo (1997) and Lino-de-Oliveira et al. (2005). Data from E1
n=24) were analyzed by principal components treatment with
rthogonal varimax rotation (Statistical Package, 8th version). The
olmogorov–Smirnov one-sample D (K–S) statistic and Levene’s
ests were used to check, respectively, the normality of the dis-
ribution and homoscedacity of the sample. Since the number of
ases should be at least three times the number of variables ana-
yzed, a factorial analysis was performed for each trial. On the basis
f the eigenvector values (EV>±0.40), variables could be loaded on
roups of ethologically similar elements. A loading of ±1 indicates
perfect correlation of the variable with the component. Loading
alues ranging from ±0.40 to ±0.60 indicated a moderate correla-
ion, and values lower than ±0.40, a poor correlation. A positive EV
alue indicated that the variable is directly related to the behavioral
eaning of the corresponding factor. A negative EV value indi-
ated that the behavior is inversely correlated to the meaning of
he factor.
.5.2. Within-subjects and between-subjects comparisons
In E1 was performed one-way within-subjects ANOVA (factor:
trial” or “minute”), followed by the Duncan test in the case of
he “trial” effect. Since there was no homogeneity of variances
n data from E2, two-way within-subjects ANOVA (factors: “treat-
ent x trial” or “treatment×minute”) were performed on data-log
ransformed. The between-groups comparisons were carried out
sing the unpaired t-test. In all tests the signiﬁcance level was
<0.05.
. Results
.1. Experiment 1: descriptive analysis of the behaviors in the
est, retest 1 and retest 2 of the rat FST
Six out of 30 animals did not display immobility during the
eriod of the test and therefore they were suppressed from retest
and retest 2. The mean± S.E.M. (N=24) of latency to the ﬁrst
ccurrence, frequencies, and duration of each behavioral pattern
ecorded in the test, retest 1 and retest 2 of the FST are given in
able 1. Latencies did not show normal distribution for most of the
ehaviors (K–S, p<0.05, see caption of Table 1), except for latencyThe distribution is not normal (Kolmogorov–Smirnov one-sample D statistic,
p<0.05).
b The variance is not homogeneous (Levene’s test, p<0.05).
* Signiﬁcantly different from test, p<0.05 (ANOVA followed by Duncan’s test).
to immobility in the test (K–S, p>0.05). Duration and frequency of
immobility, swimming, and climbing showed normal distribution
(K–S, p>0.05) and homoscedacity (Levene’s test, p>0.05) when
scored in the test, retest 1 or 2. Diving was seldom observed and
its counts were not normally distributed and variances were not
homogeneous (K–S, p<0.05 and Levene’s test, p<0.05, see caption
of Table 1).
In the test, climbinghad the shortest latency, followedby immo-
bility and swimming (data not shown, for Descriptive Statistics see
Table 1). Diving and headshakes had the longest latencies in the
test, retest 1 and retest 2 (data not shown, for Descriptive Statis-
tics see Table 1). Headshakes were the most frequent occurrences
in every exposure to FST (Table 1). Immobility was the longest
behavioral category scored (Table 1). Latency to immobility is sig-
niﬁcantly longer in the test than in retests 1 and2 (one-wayANOVA,
F2,46 = 7.8, p<0.05, Duncan, p<0.05, Table 1) whereas the duration
of immobility increased over the re-exposures to the FST (one-
way ANOVA, F2,46 = 5, p<0.05, Duncan, p<0.05, Table 1). Duration
of climbing was signiﬁcantly shorter in retest 1 when com-
pared to the test (one-way ANOVA, F2,46 = 10.3, p<0.05, Duncan,
p<0.05, Table 1). Duration of swimming did not change signif-
icantly over the exposures (one-way ANOVA, F2,46 = 1.9, p<0.05,
Table 1).
Minute-by-minute analysis showed that frequency (one-way
ANOVA, F4,92 = 2.7, p<0.05) and duration (one-way ANOVA,
F4,92 = 19.2, p<0.05, Fig. 2) of immobility increased during the
course of the test whereas scores of swimming did not change
(one-wayANOVA, frequency: F4,92 = 1, p>0.05; duration: F4,92 = 1.9,
p=0.1, Fig. 2). Frequency (F4,92 = 12.1, p<0.05) and duration (one-
way ANOVA, F4,92 = 34.3, p<0.05, Fig. 2) of climbing decreased
signiﬁcantly over time of the test. The same proﬁle was observed
in retest 1 for immobility (one-way ANOVA, frequency: F4,92 = 3.9,
p<0.05; duration: F4,92 = 4.2, p<0.05, Fig. 2), climbing (one-way
ANOVA, frequency: F4,92 = 10.8, p<0.05; duration: F4,92 = 10.2,
p<0.05, Fig. 2), but frequency of swimming decreased slightly dur-
ing retest 1 (one-way ANOVA, F4,92 = 5.6, p<0.05). In the retest 2,
only counts of climbing decreased signiﬁcantly over time (one-
way ANOVA, frequency: F4,92 = 10.6, p<0.05; duration: F4,92 = 6.5,
p<0.05, Fig. 2).
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Fig. 2. Counts of the variables recorded in the repeated rat-FST taken minute-by-
minute. The graphs show the duration (seconds in each minute) of the immobility
(circles), swimming (squares), and climbing (triangles) during 5min of the test
(upper graph), retest 1 (middle graph), and retest 2 (lower graph). On theX-axis each
minute evaluated (1, 2, 3, 4, and 5, respectively) is represented. Data are expressed
as mean± S.E.M. of 24 animals. The time spent in immobility increased over the test
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Table 2
Principal components of the test, 24 h after the pretest, in repeated rat-FST.
Principal
component
Positively
loaded
Negatively loaded % Explained
variance
I: Putative SNRI Latency to
immobility
Duration of
climbing
Duration of immobility 33
II: Putative SSRI Duration of
immobility
Frequency of immobility
and swimming
Duration of swimming
31
III: Putative motor – Frequency of immobility 20
Minute-by-minute (Supplementary material, S3) analysis
showed no change in the time course of any behavioral cate-
gory during test, retest 1 or retest 2 when VEH was compared
to FLX group. No signiﬁcant effect of treatment (two-way ANOVA,
F1,18 = 1.85; p>0.05) or trial (two-way ANOVA, F2,36 = 1.34; p>0.05)
Table 3
Principal components of retest 1 and retest 2 in repeated rat-FST.
Principal
component
Positively loaded Negatively
loaded
% Explained
variance
Retest 1/Retest 2
I: Putative SSRI Frequency of
immobility and
swimming
Duration of
swimming
Duration of
immobility
36/41
II: Putative SNRI Latency to
immobility
Duration of
immobility
35/39nd retest 1 while duration of climbing behavior decreased over test, retest 1 and
etest 2 (ANOVA, p<0.05). Duration swimming did not change over the time of the
est, retest 1 or retest 2 (ANOVA, p<0.05).
.2. Experiment 1: the extraction of the principal components in
he test, retest 1 and retest 2 of the rat FST
The factorial analysis of the test is shown in Supplementary
aterial (S1). Eigenvector values higher than±0.4were included in
he analysis that revealed a three-factor proﬁle accounting for 84%
f the total variance. Component I grouped the latency to (EV=0.9)
nd duration of (EV=−0.8) immobility, and duration of climbing
EV=0.86). These variables have been frequently changed follow-
ng the treatment with selective noradrenalin reuptake inhibitors
SNRI) (Detke et al., 1997; Lucki, 1997; Cryan et al., 2005a), there-
ore it has been classiﬁed as putative SNRI component (Table 2). The
econd component included the frequency (EV=−0.7) and dura-
ion (EV=0.45) of immobility, and the frequency (EV=−0.9) and
uration (EV=−0.8) of swimming. This component (Table 2) has
een named putative SSRI because duration of immobility and
wimming has been changed following the treatment with selec-and climbing
SSRI, selective serotonin reuptake inhibitor; SNRI, selective noradrenalin reuptake
inhibitor.
tive serotonin reuptake inhibitors (SSRI) (Detke et al., 1997; Lucki,
1997; Cryan et al., 2005a). Component III (Table 2), named putative
motor component (Lino-de-Oliveira et al., 2005; Vieira et al., 2008),
contained the frequency of immobility (EV=−0.6) and climbing
(EV=−0.9).
The factorial analysis of retest 1 or retest 2 (S1) produced a
two-factor proﬁle accounting for 71% or 80% of the total variance,
respectively. In both analyses component 1 (Table 3) loaded pos-
itively the frequency of immobility or swimming and duration
of swimming while loaded negatively the duration of immobil-
ity. In component II (Table 2) of both analyses, the latency to
immobility, and frequency and duration of climbing were loaded
positively, whereas duration of immobility was loaded negatively.
Duration of immobility is the criterion to name a component as
antidepressant whereas duration of swimming and duration of
climbing classiﬁed them as either putative SNRI or SSRI component
(Table 3).
3.3. Experiment 2: effects of VEH and FLX on the behavioral
pattern in the test, retest 1 and retest 2 of the rat FST
Data from experiment 2 were log transformed prior ANOVA
since the parametric assumption of homoscedacity was not
reached. The treatmentwithVEHper se increased the frequencies of
immobility (two-way ANOVA, F2,64 = 9.16, p<0.05) and swimming
(two-way ANOVA, F2,64 = 11.6, p<0.05) across the test and retests
of the FST, when compared to the non-treated group (data not
shown). VEH failed to affect the time spent in each of the behaviors
(Supplementary material, S2).Frequency and
duration of
climbing
SSRI: selective serotonin reuptake inhibitor, SNRI: selective noradrenalin reuptake
inhibitor.
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fig. 3. Duration (s) of the immobility (upper graph), swimming (middle graph),
nd climbing (lower graph) recorded in 5min of the test, retest 1, and retest 2.
ars (white = saline; gray =ﬂuoxetine) representmean± S.E.M. of 10 animals/group.
=p<0.05 (t-test).
as evident on duration of immobility or any other behavioral
ategory. However, there was a signiﬁcant and positive interac-
ion between the factors treatment and trial (F1,36 = 3.41, p<0.05)
n duration of immobility. Between groups analysis clariﬁed that
uration of immobility in FLX-treated animals is signiﬁcantly
maller than in VEH group only on retest 2 (t18 =2.26, p<0.05,
ig. 3). Effect of factor treatment on duration of swimming was
ot signiﬁcant (p>0.05) in the two-wayANOVA, however, between
roup analysis revealed increased duration of swimming in FLX
roup at retest 2 (t18 =−2.9, p<0.05, Fig. 3).
. Discussion
This study presented a method, based on the modiﬁcation of
he rat FST, that make possible to evaluate short and long term
ehavioral effects of SSRI drugs in a single group of experimental
ats compared to a single groupof control rats. Theﬁrst experiment,
sing a large number of subjects in a Multivariate Analysis, showed
hat rats re-exposed to the FST had higher scores for immobility
ver retesting, which would facilitate observation of the effects
f an antidepressant treatment. In addition, the principal compo-
ent analysis indicated that over repetition, the variables which
re sensitive to SSRIs, explained most of the total variance. There-
ore, the second experiment, with a smaller number of animals,ce Methods 195 (2011) 200–205
showed that after 2 weeks of treatment a low dose (2.5mg/kg)
of the SSRI FLX produced anti-immobility effect in the repeated
rat-FST.
In every exposure to the FST the immobility was the most
abundant category scored whereas diving was seldom observed
irrespective of the swimming session. The minute-by-minute anal-
ysis revealed a behavioral pattern in the test similar to one
previously published (Lino-de-Oliveira et al., 2005), i.e., the counts
of the immobility increased from the third minute on whereas
the scores of climbing decreased over the course of the test.
Accordingly, counts of swimmingwere stable during the test (Lino-
de-Oliveira et al., 2005). These results suggest that the present
procedures are consistent with those already published (Lino-de-
Oliveira et al., 2005). Over retesting there was increased latency
to immobility and increased duration of immobility along with
reduced duration of climbing (similarly to Dal-Zotto et al., 2000).
These data indicate that the re-exposure changed the behavioral
strategy to cope with the stressor, favoring behavioral with-
drawal or “behavioral despair” that would facilitate the detection
of the anti-immobility effects of antidepressant drugs in the rat
FST. This conclusion has also been reinforced by the factorial
analysis.
The principal components analysis of the test session revealed
two putative antidepressant components (ﬁrst and second) along
with a putative motor activity component (third) which is simi-
lar to previously published data (Lino-de-Oliveira et al., 2005). The
antidepressant components (ﬁrst and second) were those loading
the variable “duration of immobility”, which is sensitive to the
treatment with different kinds of antidepressants (Porsolt et al.,
1977, 1978). The ﬁrst component was classiﬁed as “putative SNRI”
because it also included the variable “duration of climbing” that
is commonly affected by the treatment with SNRI. The loading of
“duration of swimming” led to the classiﬁcation of the second com-
ponent as “putative SSRI” (Detke et al., 1995, 1997; Lino-de-Oliveira
et al., 2005). The third component (putative motor) comprised the
variables reported as related to the locomotor activity such as fre-
quency of immobility and climbing (Lino-de-Oliveira et al., 2005;
Vieira et al., 2008). Similar criteria applied to the factorial analy-
sis of retest 1 or retest 2 generated two different antidepressant
components and suppressed the third component. Therefore, the
effects of a compound on locomotor activity would be detected
only in the test whereas the anti-stress effects of putative antide-
pressants could be evaluated in the test, retest 1 as well as in the
retest 2. Moreover, as the “putative SSRI” component explained
most of the total variance in the analysis of the retest 1 or 2, the
detection of SSRI effects would be facilitate by the repetition of
FST.
Indeed, the effects of the treatment with a low dose of FLX
(2.5mg/kg, i.p.) have been visible only in retest 2. Two weeks of
treatment with FLX simultaneously decreased the time spent in
immobility and increased the time spent in swimming during the
retest 2. This behavioral pattern is a typical effect of SSRI in rat-
FST after chronic treatment (Detke et al., 1997; Cryan et al., 2005a).
The reduced immobility after treatment with FLX seem to be not
attributed to increased motor activity once that this treatment has
reduced the explorationof anopenﬁeld test (Contreras et al., 2001).
The acute or 7 days treatment with of FLX (2.5mg/kg, i.p.) did
not affect the behavioral scores of rats in FST whereas 14 days of
treatment with the same dose of FLX reduced the counts of immo-
bility with increased counts of swimming in rat-FST (Cryan et al.,
2005a). It worth to mention that in these experiments (Cryan et al.,
2005a) every regimen of treatment (acute, 7 or 14 days) have been
carried out in a different batch of rats. Presently, similar results
have been obtained by submitting the same batch of rats to a
daily treatment with the drug probed in successive expositions to
FST.
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